It is not the purpose of this paper to present an exhaustive treatise upon laryngeal tumors, but rather to call attention to a number of practical points in the operative treatment and to emphasize these points by i11ustrative cases.
Although intralaryngeal tumors were probably recognized and removed prior to the advent of the laryngoscope, it was not until this instrument came into use that their recognition or removal was attended with any degree of accuracy. Within a few years of Garcia's discovery the first operation for laryngeal neoplasm was performed. The question of priority, as in many other subjects, is a vexed one. Wright" gives Lewin credit for the first intralaryngeal operation for the removal of a laryngeal growth under the guidance of the mirror, which he is said to have performed on July 20, 1860, while Jurasz credits Victor von Bruns with the first operation, performed in 1861, and does not even mention Lewin. From these dates the number of tumors observed and extirpated by this method grew with great rapidity, and the scarcity of the growths of recent years has been ascribed to the avidity with which they were removed in the early days of laryngoscopy. As Wright so well expresses it, "no subject so immediately engaged attention as that of laryngeal tumors, forming striking pictures in the laryngeal mirror, causing marked and distressing symptoms, capable of immediate relief by means of instruments under the guidance of the laryngoscope, and last, but by no means least, affording the operator a chance to display in the most brilliant manner his newly acquired ski11."
The removal of tumors from the larynx per vias naturales and under the guidance of the laryngoscope may be termed the *Read at the annual meeting of the Colorado State Medical Sc lety, September 24-26, 1912 . ROBER'! LEVY. laryngoscopic method, to distinguish it fr0111 more recent intralaryngeal manipulation by means of endoscopic instruments.
For the successful laryngoscopic operation proper illumination is absolutely essential. The source of light must be brilliant, white, uniform and free from conflicting shadows. These qualities are best obtained by using the Nernst electric light placed in a suitably constructed metal cylinder.
The instrument table should be conveniently placed to the operator's left, and should contain, besides the instruments needed, gauze sponges, sterile napkins, spirit lamp, etc. Three assistants are desirable. The duties of the first assistant are most important, and consist in holding the patient's tongue, if it is found that the patient cannot do this himself, in controlling the epiglottis and in manipulating intralaryngeal instruments under the direction of the operator, should it be found necessary to use more than the one in the hand of operator himself. A second assistant presides over the instrument table, and a third holds the patient's head and retains the mouth gag in position if it becomes' necessary to use one. At times it is necessary to pass a silk ligature through the tip of the tongue, instead of holding the tongue with a napkin. This is particularly serviceable in operating under general anesthesia.
One of the greatest obstacles to satisfactory endolaryngeal operation is a depressed epiglottis, especially under general anesthesia. To control this the device described by Horsford, in which a properly constructed needle holder enables one to pass a ligature through the free border of the epiglottis, is recommended. This ligature can then be held by the first assistant or grasped by a pair of hemostat forceps and allowed to hang out of the mouth. Pfau's modification of Horsford's instrument ( Figure 1 ) makes it easier of application in many cases. By its use a needle properly threaded is placed in one of its blades, which, when closed upon the opposite blade, permits the needle to be grasped and withdrawn with the instrument, the ligature remaining in the tissue.
An additional aid to laryngoscopic operation, as indeed it is to careful examinations. is the magnifying anastigmatic mirror of Bruning, which enlarges the laryngeal picture two and onequarter times.
Anesthesia.-Endolar.vngeal operations may be conducted under local or general anesthesia.
Local Anesthesia.-Since the advent of cocain, operations ithin the larynx have become greatly simplified, and many of the previous difficulties in the way of preliminary training have been almost completely overcome. The proper local application of cocain or some of its substitutes is productive of uniformly satisfactory anesthesia.
Cocain remains the most reliable drug, but owing to its toxic properties, betaencain may be substituted at times. Where unsatisfactory results are obtained one can usually determine a faulty technic in its application. In a few rare instances the use of this local anesthetic in quantity approaching the danger line has failed to anesthetize the mucous membrane of the larynx, so that the slightest touch-of the instrument has resulted in a violent exhibition of the laryngeal reflex. There is a distinct difference between the retention of sensation and the reflex contraction of muscles. In these cases local anesthesia may fail.
Cocain poisoning is less likely to occur if it is so applied that little if any is swallowed by the patient. Its application directly to the field of operation is therefore desirable. Reflex contraction may be avoided by applying the anesthetic to the soft palate, posterior pharyngeal wall and posterior surface of the epi-. glottis. This being a large surface to cover, a solution may be sprayed upon the parts as a preliminary procedure. If cocain is used, it should not be more thana 2 per cent solution. The immediate effect of this is to cause, in addition to anesthesia, a most disagreeable and, to some individuals, alarming sensation of constriction. The dangers of poisoning are much greater where solutions are used in spray than where the remedy is applied by cotton applicator. The addition of a solution of one of the adrenal in preparations in. the strength of 1/8000 will inhibit the coeain intoxication. This may be almost completely avoided, however, by substituting a 2 per cent to 4 per cent solution of betaeucain. It has been shown that this drug is very much less toxic than cocain, and while its anesthetic properties may not be so pronounced or reliable, it generally answers for the preliminary spraying. After waiting five minutes the field of operation should be carefully painted with a 20 per cent solution of cocain by means of the cotton applicator. This should be thoroughly moistened with the solution, but not to the extent of permitting any of it to drip from the cotton. Repeated applications of the stronger solution should be made at intervals of two minutes until one determines by touching the parts that anesthesia is complete. The sensation of the patient of local constriction may also be a guide.
In a certain proportion of cases the application by means of the cotton swab is ineffectual. Here five drops of the 20 per cent solution may be applied directly to the field by means of the laryngeal syringe. This should, of course, be preceded by the preliminary spraying with the weak solution.
The submucous injection of cocain solution for anesthesia has been practiced by Herying and others. This is particularly recommended for those! cases in which swollen or infiltrated masses are to be extirpated, such as are to be found in tuberculosis. The technic of this method is greatly facilitated by the use of Chappel's syringe. (Figure 2 .) Having produced preliminary anesthesia, the needle of this instrument is pressed well into the submucous tissue and by a slight movement of the thumb the spring releases the piston, forcing the fluid into the parts. The advantage of this instrument is in the accuracy with which it can be used. Anesthesia by this method is more rapidly produced and persists for a somewhat longer time than by the method of topical application.
The method of inducing local anesthesia by injection into the superior laryngeal nerve has been described by Frey and others, and recommended especially for the relief of painful affections of the larynx. It may, however, be satisfactorily utilized in the intralaryngeal operations, especially in excessive irritability of the upper half of the larynx. Twenty drops of a 1 per cent solution of cocain in combination with 1/1000 solution of adrenalin gives satisfactory results. The success of this method depends upon waiting the proper length of time after the injection before beginning intralaryngeal manipulation. In some cases anesthesia is complete in three minutes; in others, twenty minutes must be allowed to elapse.
General Anesthesia.-In relatively few instances does it become necessary to administer a general anesthetic for endolaryngeal operations, except in cases of children or young adults. In the author's experience the adolescent age is particularly resistant to satisfactory local anesthesia of the larynx.
When general anesthesia is necessary, the choice of anesthetic becomes a question of considerable importance. Generally speaking, ether is to be preferred, although its well known irritating effect upon the mucous membrane of the upper air passages, producing excessive secretion, is a decided disadvantage. Oni the other hand, the element of safety enters as a more important factor, and particularly where the almost erect or sitting position of the patient becomes a necessity. Chloroform, while producing ideal anesthesia and specially useful in children, adds greatly to the dangers and compels one to keep the patient in a reclining or semirecumbent position, a most difficult and at times impossible position for intralaryngeal operations.
The excessive secretion in ether anesthesia may be greatly diminished by the administration of atropin one hour before the operation.
In using general anesthesia the patient should be placed in an operating chair so constructed that he may be raised to a sitting posture or lowered to the recumbent position at will. Anesthesia should be begun in the recumbent position, and when complete the patient should be gradually raised to the desired position. A chair is preferable to an operating table, in that it permits the operator to sit directly in front of the patient, and not to either side, which places him at an inconvenient angle for ease and accuracy of manipulation. In the case of young children the anesthetic may be begun upon a table, the patient being lifted to the lap of a nurse before commencing the operation.
Complete surgical anesthesia is absolutely essential. It is extremely difficult to continue the administration of the anesthetic during the operation. This may be partially accomplished either by holding a gauze sponge saturated with the anesthetic and grasped by a long pair of forceps in the vicinity of the nose and mouth, or by the use of a properly constructed tube, similar to that of the Junker inhaler, placed in the right angle of the mouth. As a rule, this will not interfere with the use of the laryngoscope, and is out of the way of laryngeal forceps or other operating instruments.
It is well known that the laryngeal reflex is one of the last to disappear under anesthesia. Even when profound narcosis has been established, the moment an instrument is introduced into the larynx, reflex spasm occurs. In order lo overcome this, a solution of cocain and adrenalin should be applied, especially over the posterior surface of the epiglottis. This can best be done by means of the cotton applicator. The strength of the solution should vary with the age of the child. Young children do not bear cocain well. A 1 per cent"to 2 per cent solution in combination with a 1-10,000 adrenalin solution, answers every purpose. In young adults stronger solutions may be used, generally 5 per cent being sufficient. If this does not answer, the percentage may be increased to 15 per cent or 20 per cent, care being observed to have the cotton moist but not dripping.
Before proceeding with the description of operative methods, a brief consideration of the relative value of endolaryngeal and external operations may not be out of place.
Although the laryngoscopic method is less applicable to carcinoma, even here it may be of value. It has been advocated by Gouguenheim and Lombard:
First-In certain varieties of intrinsic cancer which remain limited for a long time, showing no tendency to spread.
Second-In old people whose advanced age would make us hesitate before proposing a large surgical intervention, and Third-In certain pedunculated epitheliomata, the rapid removal of which is necessary to prevent suffocation.
In malignant disease the most generally useful purpose, after all, to which intralaryngeal surgerymay be put is for that of diagnosis. The operation of removing a section may be performed with impunity in all cases. The caution so frequently given, that unless the patient be prepared for a radical operation the growth should not be attacked, is only of minor importance. It is absolutely essential to confirm the clinical diagnosis by histologic examination. I f this examination proves negative, no harm has been done. and the way is clear for further and possibly successful treatment. If this examination proves positive, the growth mayor may not take on rapid growth. Should the patient refuse more radical operation and the tumor rapidly progress, the fatal termination~ay be somewhat advanced; this, however, must be looked upon as of much less importance than the question of an early confirmed diagnosis, which must remain, as previously stated, the saving factor in a possible cure. If the malignant growth has already assumed large proportions and has invaded surrounding glands, the clinical diagnosis usually suffices. The tumor may have been of very slow growth, and it is much wiser to leave it alone rather than to encourage its growth by removing a section to confirm a diagnosis which needs no confirmation. What has been said above with regard to removing a piece for diagnostic purposes, applies only to small circumscribed tumors of doubtful diagnosis.
The two varieties of malignant growths found in the larynx, as elsewhere, are sarcoma and carcinoma. For many years the relative value of endolaryngeal and extralaryngeal operations for these neoplasms has been a matter of much discussion. the burden of which has had reference to carcinoma. Sarcoma has been given comparatively little consideration, evidently due to the fact that it is of relatively rare occurrence. The fact that sarcoma is less likely to spread to adjacent structures, especiallv in its early stages remaining circumscribed and confined, favors the endolaryngeal method somewhat more in this variety of malignant growth than in carcinoma. Laryngologists have from the beginning leaned naturally to the laryngoscopic method. Unfavorable results, however, have compelled the conclusion that in but few instances is it possible to completely eradicate a malignant growth by removing it through the natural passages. A few brHli3A}t results have been reported, especially by Frankel, who amorigothers has been the most ardent advocate of this method. Statistics have been of comparatively little value, for, as Jurasz has pointed out, the value of statistics depends upon more careful differentiation of the period or state of development of the growth at which the operation is undertaken. Cases of cure by both methods have been reported, the early diagnosis being in all instances the important factor. The improved technic of today renders it possible to obtain results by radical external operations which were impossible a few years ago. At that time, while it was possible to completely extirpate a growth by radical measures, the gravity of the operation was so great that the attempt was generally made to remove the mass by simpler procedures. Today, however, less is to be feared from the operation than from the rapid development and extension of the malignant growth, and therefore those cases which were formerly attacked by endolaryngeal methods, in the hope of avoiding more serious operation, and were followed by indifferent results, are today more generally and more successfully removed by laryngectomy or laryngotomy.
Nevertheless, endolaryngeal procedures in malignant growths may find their uses.
Generally speaking, all benign tumors should be removed through the natural passages rather than by external incision. The size and position of the tumor are the most important determining factors in its removal. Supraglottic tumors, infraglottic tumors, providing they do not extend too far downward, and even intratracheal growths, may be extirpated under the guidance of the laryngoscope. The question of choosing between this method and the direct endoscopic procedure is not as yet capable of decision. Owing to the large number of laryngologists trained in the use of the mirror, compared to the few whose technical skill enables them to use easily the direct method, the former will doubtless for many years be the method of choice. It must be conceded, also, that patients are more readily trained to the required manipulation of the laryngoscopic method than they are to the method by the direct laryngeal speculum, which offers another reason for adopting the former. On the other hand, it is self evident that owing to the situation of a tumor, it may be inaccessible except by direct laryngoscopy. This is peculiarly true of growths situated low in the larynx or in the trachea. The trained laryngologist may proceed with safety by first attempting the laryngoscopic method, failing in which he may then adopt the direct method.
In children, multiple papillomata are fairly frequent. Here the removal of these growths by the endoscopic method is often the procedure of choice. As a rule, whatever operation is undertaken in children, genera1.anesthesia is necessary. The .laryngeal speculum of Mosher and the tracheoscopic and bronchoscopic tubes of Killian and Jackson have made the removal of papillomata in children comparatively simple. For the removal of these tumors small, straight,cutting forceps or the' spiral instrument devised by Mosher is recommended.
A method of suspension laryngoscopy recently described by Killian, although requiring elaborate apparatus, will probably add materially to the ease of intralaryngeal manipulations by the direct method. By the use of this suspension apparatus the operator brings the laryngeal cavity into the field of vision, holding it there, and leaving his two hands free for other manipulations.
Among other recognized measures for the removal of papillomata in children, it should be remembered that tracheotomy and intubation have both their advocates. It is a well recognized fact that°no matter what operation or how frequently it is performed, papillomata recur with exasperating rapidity. It is also well recognized that these tumors have a life history, and that after a certain length of time they not only cease their growth, but retrogress. In undertaking operations for their removal, therefore, one is fortunate if he chooses the psychologic moment, that is to say, the particular time when the tumor has reached its maturity. In children the presence of papillomatous growths frequently causes alarming dyspnea. Tracheotomy performed at this time places the larynx at rest, following which the natural tendency for retrogression of these t1,1mors asserts itself and their spontaneous disappearance frequently results. In one of the author's cases treated in this manner, a tracheotomy tube was worn for over two years. Various intralaryngeal manipulations had been unsuccessfully tried. The case made a complete recovery, after all attempts at removing the tumors had been discontinued, recovering with a good voice, by spontaneous disappearance of the growths.
In a certain proportion of cases in children in which the tumors do not develop at the entrance of the larynx, but confine their growth to the vocal bands' and surrounding structures, intubation has been successfully used. Not only does the intubation relieve dyspnea, thus placing the larynx at rest, but the intubation tube causes a certain amount of gentle and continuous pressure which may have a beneficial effect. At 0 any rate, the writer has successfully treated cases in this way, the last one being a child three years of age, in whom the intubation tube was worn almost continuously from November 7, 1910 , to December 8, 1911 , eleven months, with the exception of about four months, during which time the breathing was good. Becoming worse after a severe cold, reintubation was necessary. The child has now been without a tube about ten months, and when last heard from was breathing well and had had but slightly husky voice.
It is the author's practice to remove the tube at intervals of from three to six weeks, cleanse it and reintubate immediately, if necessary, or within a very short time. In some cases calcareous deposits form around the metallic tube which become a source of irritation and even cause superficial ulcerations. A new tube must be used whenever the one removed shows any sign of roughness.
The treatment of multiple papillomata of the larynx in children by fulguration, although not as yet found in medical literature, has been practiced by Dr. Harmon Smith of New York, and probably others. Dr. Smith's experience has been more extensive than other operators. In a personal communication dated September 19th. Dr. Smith states, "that fulguration will cut down these growths, but they soon return, and at the present writing I am unable to say that it has any features of a definite character beyond the fact that it removes the growths easily and prevents the necessity of tracheotomy." Dr. Smith's method is to apply the spark for a few seconds until the surface becomes white. The operation is performed under chloroform and cocain anesthesia and with the Jackson tube.
Besides the methods already mentioned, which are, of course, performed without the use of the laryngoscope, those under the mirror's guidance are by means of chemical caustics, galvanocautery, electrolysis, the sponge method of Voltolini, incision, forceps, the cold or galvanocautery snare and the guillotine.
Chemical caustics may be used in small nodules, small papillomata, pachydermia and tuberculous or syphilitic excrescences. They are of value in that form of multiple papillomata in which the neoplasm seems to take on the nature of diffused papillomatous infiltration. This condition is well illustrated in Figure 3 . In this patient a large number of papillomata were removed by the forceps until it was found difficult to remove more than very minute sections. Here repeated cauterization proved beneficial. The best method of using chemical caustics is by fusing a crystal of nitrate of silver or chromic acid upon a suitably curved applicator, or inserting a crystal of chromic acid in the fenestrum of a hollow applicator, such as is used for carrying trichloracetic acid. (Figure 4 .)
The galvanocautery is effective where delicacy of application is desired. It is particularly useful for the removal of small vascular growths and varicosities. After the removal of angiomata there frequently remains a small vascular point, which may be the beginning of a new growth, and which is best removed by the galvanocautery point.
Electrolysis is applicable to tumors with broad sessile bases as well as to those in which hemorrhage is liable to be an important factor. Fibromata, cystomata, chondromata and cerfain angiomata may be attacked in this manner. In some instances malignant tumors have been known to diminish in size by the use of electrolysis. This at best can only be a makeshift. Figure 5 illustrates a variety of tumor readily treated by incision. The tumor proved to be, as its appearance indicated, a cystoma. Cystomata are nearly always broad at their attachments, and in many instances it is impossible to grasp them by means of the ordinary forceps in use. One of the numerous laryngeal knives, especially that devised by Herying, may be used. In this case incision evacuated a small quantity of thick opaque fluid. The sac disappeared and there was no recurrenee.
The removal of tumors by laryngeal forceps is the most generally applicable of all methods. Many varieties of these instruments have been devised, and tumors have been removed by evulsion, by crushing and by abscision. It is generally conceded that cutting forceps are the most desirable, their action being more precise as well as more easily controlled. They should be so constructed that all portions of the larynx may be readily reached by permitting movements from below upwards as well as anterposterior and lateral. These qualities may be found in the Mackenzie or Scheinmann instruments. Among the best of the cutting forceps are those known as Cordes, which have also been called double curettes. Their action is from below upwards, and may be applied with great delicacy to almost any position in the larynx. Figures 6, 7, 8 show a fibroangioma which was readily grasped by a Mackenzie forceps and removed by evulsion. The bleeding that followed was somewhat more profuse than ordinarily, but was not alarming. The action of the Cordes forceps is weIl illustrated by Figures  9, 10, 11 , showing a fibroma of the left vocal band.
The galvanocautery snare is particularly applicable to bleeding tumors; it also may be used for removing portions of neoplasms which cannot be removed in toto. , AIl tumors, of whatever nature, presenting any degree of pedunculated attachments, may be readily removed by the cold wire snare. Even tumors that have a sessile base may be attacked in this way, providing the projecting portion of the neoplasm is not smaIler than the base.
Tumors springing from the epiglottis are readily surrounded by the snare wire. The most frequent variety of tumors found here are the lipoma and the cystoma. The snare is much more applicable to the former than to the latter. In applying the snare to tumors in this region, the straight variety used for operation within the nose, or that possessing it slight curve, may be easily applied. The method of procedure is slightly modified over that used for ordinary intralaryngeal operations. The modification consists in depressing the tongue instead of drawing it forward. For this purpose a tongue depressor with a long handle is desirable, the patient being instructed to hold the instrument-in position himself. The laryngoscopic mirror in such case may be entirely discarded.
'rumors situated below the epiglottis, whether large or small, may be reached by the snare without much difficulty, providing they are slightly pedunculated. Among the numerous instruments devised for this purpose, the Schroetter snare, as improved by Coakley, is one of the best. The wire used should be sufficiently firm to remain in whatever position it is placed. It should be of fair strength, although this is of less importance than in other snare operations, such as are performed in the nose or for the removal of tonsils. Number 6 piano wire is small, strong and sufficiently stiff for all purposes. It should be threaded to the snare in such a manner that the loop rests in an anteroposterior direction for tumors situated in the anterior or posterior portions of the larynx. By introducing the ends of the wire into the eyes of the stylet from opposite sides, or both ends from the same side, one may obtain the two positions of the loop as desired. The loop should be large enough to readily surround the neoplasm. It should not, however, be too large, in which case it becomes difficult to enter the larynx with it, and also for the reason that the manipulation of drawing the wire tightly over the. growth is thus prolonged.
In removing a tumor by this method the snare is accurately applied over the tumor mass, then by gentle movements to and fro, or from side to side, depending upon the position of the tumor, it is brought as close to the point of attachment as possible. The wire is now carefully drawn taut and.gentle traction is: made to determine whether the tumor is held well in the grasp of the wire. If the tumor does not slip out of the loop, one is assured that the position of the instrument is correct. The next step in the procedure consists in removing the growth, and this is best accomplished by making gentle traction at the same time that the wire is drawn through. By this method the tumor is removed by a combination of cutting and pulling.
The entire operation can be performed in a few. seconds; much shorter time, in fact, than is required to describe it.
For the removal of large tumors of the larynx, the usual method of using the snare should be modified. It becomes difficult and at times impossible to introduce a wire snare in such a manner that it will completely surround the entire mass, especially if but little space remains unoccupied 'by the growth. This difficulty may be satisfactorily overcome by proceeding in the following manner: Through the loop of wire one passes first a pair of laryngeal forceps, the handle of which may be locked. An assistant holds steadily the snare while the operator, passing the forceps into the larynx, grasps the tumor and locks them. The forceps are now passed to an assistant, the operator exchanging them for the snare. The tumor being held firmly by the forceps, it becomes a simple matter to pass the snare loop completely over the growth. This step may be facilitated by instructing the assistant to make gentle traction, thus drawing the tumor into the loop at the same time that the operator passes the loop around the tumor. (Figures 12, 13 .) Having completely surrounded the neoplasm in this manner, the rest of the procedure is accomplished in the same manner that other snare operations are performed, as described above. In a large pedunculated carcinoma, situated in the opening of the larynx and attached to the right aryepiglottic fold and ventricular band, the author succeeded with great ease in removing the tumor en masse. Previous attempts at surrounding the tumor with the wire in the ordinary method had failed, owing to its size and position. (Figure 14; ) This case was of unusual interest, inasmuch as its diagnosis was uncertain, even after pathologic examination. After removal there still remained an unexplainable infiltration, which was inconsistent with benign neoplasms. Subsequent developments proved the malignant nature of the growth.
Pedunculated carcinomata of the larynx are extremely infrequent. Two other cases have been reported, one by Ballenger and the other by Fraenkel. 
